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M Bk S 8.83+1.61%x10* 11,2042.26X10* 51.48+42.96 ND
& 1.4840.30%10° 5.96+1.37% 10 21.534+2.08 ND
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XET 1.854+0.17X10°* ND

(30min)

T RhEEAFEHIS 4 RESZFHG ND HkWE,

2.2 ERILARRAERM

B 1 BRI A4S 1h RO, XA TSRS RAE L, £
sk 15min, BILERTHILAFHEN—F, 0nin ZEHETERETRERE, *
HCRINAE ) A SARNRETEI AN OER. RAfi. SRBEESHNANE



143 B L1 2 b4 38 ¥

25 A
40 B

20-
§ 3}
P s
g 15 0
1) I0r
B %

3
10 o

—
o
T

(; IIO 2;) 3.0 4I0 5:) GIO 0 0 15 30 45 60
47841 (min) B (min)
B RSURETF 48 OB 1h B CBLA BT (A) RUGSENE (B) & BEOdd

BRA X Smin B2 EFHEAY, HUKRIWI—-FAREHEEE, A23 AN
Joo %47 5—10min, HEIHEXEZEITH, ISnin FEEEREBTEE, ki, ME
1B ATLIEH, ¥R ES BEAF AN ET, HERRERESRLHSHE®
L& 1 %,
2.3 IBD G MENTA

ME 24 STUERBAED, KHRBE L 15 min [BEHEABFRTEES R T
Ko MEMRAR IR T & B TR B R RS BB A I ik TR, iR TR KL 70% , 1
BTEE50%, AL IBNANSEESBEASH IS BB IE, CMk 3mnin

12.5F A
-— o
2 | B
1 ot 80
J10.0F
$
[}
)
& . |3 _ eol
s g
% &
& w
K b
1R 5.0 3 r
x® ”®
=
¥
2.5 20
1 1 L 1 1 1 1 L 1 1 [ ] 1
0.0 0 10 20 30 40 50 60 0 0 15 30 45 60
K f764 ] (min) X764 i8] (min)

B2 WREETT O 1 Rk T (A) Rl (B) S Bk



2 8 ERFSF: RAKR TR LN HTNE 149

030 A

0.25F 1

————- 2

g | 2
@ 0.201 l" 90
= | -
R 015 w70l
® )
\ 3
'}
.10 ™ §
\‘_____‘_ ________ -0 BT
00— 2630 40 %0 80 ¥ I
17848} (min) EFTR3 ] (min)

B3 HiSURTETT 76 1 MIREA S AT (A) MESEE (B) §8%(L

Reith i WS R T, TR TR S SR O A TR, SO i S & R I 3
HATTE, BEEHMSR LT (E 28), WIALR TR ME RS SO & T R
Mo k3 15min 25 R oo S K S MR 50 M AR KT 40% —60%
24 BMERAMEDTHD

WSROI, 3 SO TR B 02 MK 5 M A T
& BEARBELIE 3o FIARRNR()HEASURT & BAT (4 0.2mg/g A5
BB RTG & BKF (8—10mg/g MBOE—MEEER; (DM A AT S R’ T
BEAKEL R (& 3A); ToARGBIEN RS TR TR, b LR
R ATLL 0% B TR O A B A0 B
Fo 4.0F
25 MHEREMENDS B

RRBGBED RS (—smin), &F
BB E S B T, SRATE
SR A A M e, 57 T SRR FEA o
S 10min 25, MAESEMAREE oL, , .
SIFCR B A MATERY 50% (1 4) Kb ° S
AEBEMEROISRER ILAAR
SCHEH )5 E B A B B 0 Y6 B (3 pL o A AP
AR TS B B9 R

3 HR
ERHR,AABREEBESRE TEREY, WTEE#ETIENR, LRE X3
PREE % SRR MM DA EEHEA, KRS RIEPE RRE KRN &

# ¥ (mg/mL)
(=4




150 B ;-] =2 i 38 %

B EERMARRENGRINERY . HIMASOERRAMRE, Xk
BRE(Y 3min), DUSRMAH) R IR &R E SR e FE Y IR, Dlis i Rt
HEZAGHN B 5 BB T I RBEHARZAEERBNBEEXR,

BEmik Hke
A5 HNERBSSEEERBOBEIXR

ERE KPR, TORBLPORE S B0 R (LR AEFE RISk 10min, HEERELTE
ERAE L, BBSRIKFEZRL, D38, N KH10s 2B ORNETRME
2/3P L, 3min ZERETABTRDY RI5TH B KA A B (Bmin) BER A
MLBT &85, S AR R0, ZERE (Phormis regina) "XHUA, HERBERETHA
BB YRR BT, 75 K FH 3k 30s JIA], IS FRIR B AGE T, TXHH 2min JREESTAR VY
B =T BRI,

KA BRI RS R N E R RIRY R, 5 VT HIRN 6 AR SRV SR R
WER (EREN—EHSHRER) BRESERSEF HHS HIE®RE? Van der Horst
FWER C WRICIEEREL, PIRRT SRR TN 4 R0 IR RS TR 8E
FX TR, B ORI BE RS RERE Y 1/4, HREY 3/4 W BIRRIEME, KKk
BTG BRI AR, RS TGRR R TR o R AR EO R E SRR
R—RERH FHE TR,

KR, 3 BRI R R M LB EREZ T, £ A BRZE, Lk
B#iE#HE (AKH I 1 AKH 1), BSEHKERIEEYER (5 IRRIEEL
BOIERR ), AKH 1 3 "4 AR Uitk POl T MR (L BE R BUBIE ™, AKH 11 R TR
A BARE RS, RS 5 Mk E R RBERRET®, fE1EE , 5 AMEB O AES i Mk
BRN# BEAE EARNE BRER BRI RBRIER DR B4, KI5 RS R
HERRENBERRTREOMAESTH, RSG5 A BT iRE,

£ ¥ X ®

1 Candy. D. J. Intermediary metabolism. In:Comprehensive Insect Physiology, Biochemistry and
Pharmacology {Edited by G. A. Kerkut and L. L. Gilbert). 1985, vol. 10, pp. 1--41. Pergamon
Press, Oxford.



2 EA%S: RIKBAVTPBER0R A MNE 151

2

10
11

12

14

15

16

17

18

19

20

21

22

3

24

25
26

27

Friedman, S. Carbohydrate metabolism. In:Comprehensive Insect Physiology, Biochemistry and
Pharmacology (Edited by G. A. Kerkut and L. I. Gilbert). 1985, vol. 10, pp. 43—76. Pergamon
Press, Oxford.

Sacktor, B, Utilization of fuels by muscle. In:Insect Biochemistry and Function (Edited by D. J.
Candy and B. A. Kilby), 1975, pp. 1—81. Chapman and Hall, London.

Beenakkers, A. M. Th., ez al. Insect flight muscle metabolism. Inscet Biochem., 1984, 14(3):243—
260.

Bursell, E. The role of proline in energy metabolism. in:Energy Metabolism in Insects (Edited
by R. G. H. Downer) 1981, pp. 135—154. Plenum Press, New York,

Weeda, E., ¢ al. Fuels for energy metabolism in the Colorado potato beetle, Leptinorersas dece-
mlincata Say. J. Insect Physiol. 1979, 25:951—955,

Beenakkers, A. M. Th. Carbobydrate and fat as a fuel for insect flinght. A comparative study.
J. Insect Physiol. 1969,15:353—361.

Sackior, B, Energetics and respiratory metabolism of muscular contraction. In:The Physiology of
Insecta (Edited by M. Rockstein), 1965, vol. 2, pp. 483—580. Academic Press, New York.
e, %, BRI VERYROME. 1984, £5FH,4(4): 372376,

B, RFTHIR 5 R 4R 4 2 3 s R > B MM S5 M. R ALY, 1986,19(6): 6570,

Mokrasch, L. C. Analysis of hexose phosphates and sugar mixtures with the anthrone reagent. J.
Biol. Chem. 1954. 208:55—59.

KB ¥, HRQRNGNOADSDEXSBDEOREREENRN. Bh¥i, 1992,35(1); 1-7,
Mayer, R. J., D. J. Candy Changes in energy reserve during flight of the desert locust, Schise
ocerca gregaria. Comp Biochem. Physiol. 1969, 31:409—418.

Van Marrewijk, W. J. A., er al. Regulation of glycogenolysis in the locust fat body during fli-
ght. Insect Biochem. 1980,10:675—679.

Wyatt, G. R. The biochemistry of sugars and polysaccharides in insects. Adv. Insect Physiol.
1967, 4:287—360.

Worm, R. A.,, A, A. M. Th. Beenakkers Regulation of substrate utilization in the flight mus-

cle of the locust, Locusta migratoria, during flight. Insect Biochem. 1980, 10:53—59.
Rowan, A. N., E. A. Newsholme. Changes in the contents of adenine nucleotides and intermed-
iates of glycolysis and the citric acid cycle in flight muscle of the locust upon flight and their
relationship to their control of the cycle. J. Biochem., 1979, 178:209—216.

Sacktor, B.,, E. Wormser-Shavit Regulation of metabolism in working muscle in vive. 1. Conce-
ntrations of some glycolytic, tricarbnoxylic acid cycle, and amino acid intermediates in insect
flight muscle during flight. J. Biol. Chem., 1966, 241:624—631.

Van Marrewijk, W. J. A., es al. Dynamics in the haemolymph trehalose pool during flight of
the locust, Locusra migratoria. Insect Biochem. 1978, 8:413—416.

Beenakkers, A. M. Th., er al. Biochemical processes directed to flight muscle metabolism. In:Com-~
prehensive Insect Physiology, Biochemistry and Pharmacology (Edited by G. A. Kerkut and L.
L. Gilbert) 1985, vol 10, pp. 451—486. Pergamon Press, Oxford.

Orchard, I, A. B. Lange The hormonal control of haemolymph lipid during flight in Locusse
migretoria, J. Insect Physiol. 1983, 29:639— 642,

Gade, G. Activation of fat body glycogen phosphorylase in Locusta migratoria by corpus cardia-
com extract and synthetic adipokinetic hormone. J. Insect Physiol. 1981, 27:155—161.

Van Marrewijk, W. J. A., ez al. Regulation of glycogen phosphorylase activity in fat body of
Locusta migratoria and Periplaneta americana. Gen. Comp. Endocrinol. 1983, 50:226—234.

Van Marrewijk, W. J. A., ez al. Hormonal coatrol of fat body glycogen mobilization for locust
flight. Gen, Comp. Endocrinol. 1986, 64:136—142,

Orchard, I, Adipokinetic hormone-an update. J. Insect Physiol, 1987, 33:451—463.

Goosey, M. W., D. J. Candy The D-octopamine content of the haemolymph of the locust, Schis~
tocerca americond gregaria and its elevation during flight, Insect Biochem. 1980, 10:393-—397.
Candy, D. J. The regulation of locust flight muscle metabolism by octopamine and other com-
pounds. Insect Biochem. 1978, 8:177—181.



152 B i =4 i) 38 &

CARBOHYDRATES MOBILIZATION AND UTILIZA-
TION DURING INITIAL FLIGHT PERIOD
IN THE MOTHS MYTHIMN A
SEPARATA (WALKER)

Wang Zongshun Ouyang Yingchun
(Inssismze of Zoology, Academia Sinmica Beijing 100089)

Abstract The quantitative changes of glycogen and trehalose in the flight mus.
cle, fat body and midgut as well as the trehalose level in the hemolymph of the adult
armyworm Mythimna separata (Walker) during the initial period of flight were de-
termined by means of TLC and colorimetric method. After one hour of flight the
consumption of glycogen from the fat body reached the highest, accounting for ab-
out 80%—90% of the total carbohydrate consumed, and that from the midgut was
rated the next. The amount of carbohydrate consumed from the flight muscle is so
limited that as a fuel, it can only support flight for three minutes. During the flight
period, concomitant with the decrease of trehalose concentration in hemolymph,
the trehalose level in the flight muscle increased initially, decreased five minutes la-
ter, and reached a steady state at 15 to 30 minutes. However, the concentrations of
trehalose in fat body and midgut decreased within 5 minutes at the beginning of
flight, and then increased and approached a more or less constant level after thirty
minutes of flight. The rate of carbohydrate metabolism in the male flight muscle
was higher than that in the female.

Key words Mythimna separata (Walker), flight muscle, fat body, midgut, he-
molymph, glycagen, trehalose



